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Introduction

The Standard Model does not correctly describe
nature at high energy scales
Many searches ongoing within ATLAS to test for
deviations from the SM

Integrated Luminosity rapidly increasing

Sensitive to many new physics models/signatures
Relatively “model independent” - s onnetmony i
searches, in specific final
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Introduction

Dijets

4 Leptons

Jets + MET + 1 Lepton (Backup)
Dileptons (Backup)

Exotics

"Lepton is used here and
throughout to refer to electrons
and muons only

10/20/11

excited quark
axigluon
color octet scalar

doubly charged Higgs
massive graviton

pair-produced quark-like objects

low scale technicolor SUSY

Jets + MET MSUGRA/CMSS.M .
light squark, gluino, neutralino
RPV SUSY

ep resonance LEV 7/

Jets + MET + E/ill?r:)e(;félg\:/SSSBASY

1 Lepton (Backup)

light squark/gluino, chargino, neutralino
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Exotics
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arxiv:1108.6311

pp=2jj has a very large cross section

Can probe very high dijet masses already (~4 TeV)
Sensitive to variety of colored BSM particles

. . 1
Excited quark, axigluon, color octet scalar L, = gQCDdABC —S?FMBVFC’“V
i A I o
q8=>q =>qV  L.; =8codA, 5 V"Vsq4 % <k, ATLAS
- ... e Dala
Inl<2.8, ly’l<.6, m,>717GeV T
Search for bump i |n m;; distribution " “eal  ea7ToV
: - | Ldt =10
Datafitto f(Xx) = pl(‘l X) P xPatpalng o e
where x = /f (p-value;;=.96) ! 1
BumpHunter Algorithm O  ProDeygess=-82 ‘

Reconstructed m [( eV
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arxiv:1108.6311

Systematic uncertainties dominated by JES, reduce mj;

by ~60GeV
Model independent exclusion y ©
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[ ‘ ‘ ‘ L Co v by b \\ [ 10'2 =1 [ R S TR R N | RS N
000" 200030002000 1000 2000 3000 4000 1000 2000 3000 4000
Mass, m [GeV] Mass [GeV] Mass [GeV]
> >
mg.>2.99TeV Mgoior octet > 1-92 TeV
m >3.32 TeV

axigluon
Most stringent limits to date
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4 Leptons

ATLAS-CONF-2011-144

Many BSM models lead to multi-lepton productlon

2 channel search

0 OS SF lepton pairs within Z window [66,116] GeV
Doubly charged Higgs, seesaw type Il and Il models

0.7%, é(stat)_o 5(Syst) events expected, o observed

2 OS SF lepton pairs within Z window, m,,, > 300GeV

RS graviton, warped ED, GUTs

1.875 % (stat) Oog(syst) events
expected, 3 observed (median)

Does not confirm “"CDF bump”
arxiv:1104.0699
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ATLAS-CONF-2011-144

4 Leptons

Systematic uncertainties dominated by lepton reconstruction efficiency (<6.6%)

ol <4.7fb ol < 92 fb

S ‘ T T T T ‘ T T T T ‘ 3 T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T
= ATLAS Prellmlnary —@— Expected limit at 95% CL & ATLAS Internal Expected limit at 95% CL
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-|-I s, BR(H™—I)=1/9, I=e,u,r Expected limit = 2 o Expected limit = 1o
""" Singlet theory ! L Expected limit= 2 |
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Standard particles SUSY particles

@
: -/
C G ”, , g Higgsino
S e e
~ AN A ~
e un Tt (W
N N’
Quarks o Leptons o Force particles Squarks ..’ Sleptons Q Sungforce
particles

m,, = MET+ Y p, + » p,

jets leptons

M, = 4|2 pr- EM (1 —cos(Aqb(_lZ,E;””)))
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arxiv:1109.6572

Jets + MET

If squarks or gluons are light, they could be produced copiously at |88 —&8.99
the LHC -~
~ ~ ~ —~ 3 —
Decay via ¢ %qxlo and § —>qq X 5484
Final states consisting of 2,3, or 4 jets and MET 949 — 88-494
5 separate signal regions defined SR
5 control regions for each SR CRp _ _ background

background NCR B

Combined likelihood fit to data in CRs determines background

background normalizations

> 5 7Y L { T T 17T { T T T 7T { T T 17T { T T T 7T { L {7

. . . o 10 E e Data 2011 (/s =7 TeV) E

Transfer factors determine yields in SR O P [lacioary —SMTo ]

© otk - [CJQCD multijet -

~ E . W-Het 3

@ F  Four Jet High Mass EZJS: 7

;E 10°E Channel [Ctt and single top =

E e SM + SU(660,240,0,10 3

Njets2 2 3 4 4 I E +8U( ) E

102 ATLAS =

MET > 130 g E

leading jet p;> 130 108 E

. . 1 *;

sub-leadingjetp;> 40 40 40 80 2 J—* 3

q 10 L \!:‘ T li‘ (=
Ad(jet, MET),,;, > 4 Q 25 ‘ : ‘

2E

= 15F =
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Jets + MET

arxiv:1109.6572

Systematics dominated by jet energy scale/resolution and signal modeling (~30-40%)
Onew < 22 fb, 25 fb, 429 fb, 27 fb and 17 b

Squark-gluino-neutralino model, m(io) =0 GeV

;‘ 2000 _I TT TT ‘ T | !\‘ T E| T \l T ‘ATLAS
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arxiv:1109.3089

e-| Resonance

Many BSM theories predict the existence of particles which decay
to 2 leptons of different flavors
Sneutrino in RPV SUSY dd —>7V —>e* U’ —%A,JkLL E 4200 D,
LFV Z' 1.O=
Any narrow particle which decaystoep g p_

and q SU(2) doublet superfields

&&

£=% and down-type quark singlet fields

Require exactly1eand10S u 10° amas ;fijé‘@ -Cv(v‘;vs%?%?zg)i

Search for bump in the ep invariant Jra=tore! mmzy—w —-Z(00Gey

mass distribution gl
4x4 Matrix Method to estimate gty
fake background | e i

Events / 25 GeV

IIIIIlIll IIIII.I.II| IIIII.llIl IIIIIlIll

(N, Ny N,N, ) =e(NN, N, N

Data/SM

0 500 400 600 800 1000 1200 1400
m,, [GeV]
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arxiv:1109.3089

e-m Resonance

> 1, 32 (1 45) TeV excluded, assuming ddv coupling = 0.10 (0.11)

V

and ve u* coupling = 0.05 (0.07)
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T o - i
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Conclusion

BSM search results are being released rapidly

https://twiki.cern.ch/twiki/bin/view/AtlasPublic
No sign of new physics yet

Maybe more data is needed, or maybe we just haven't
probed the right region of model/parameter space

Exclusion limits getting stronger and stronger
Cleaner signatures with smaller cross sections or
branching ratios will soon become accessible
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CERN-PH-EP-2011-149

Jets + MET + 1 Lepton

Solutions of the hierarchy problem often involve light partners of
the top quark

Search for pair-produced, quark-like, exotic partner of the top,
decaying to top and stable, neutral, weakly-interacting particle

4" generation quark, SUSY, little Higgs BR(TT > ttA A ) =
w/ Py, UED w/ P, 3/ generation LQ, > o P N
dark matter modelas S 80 [\ gt oa " ° P E
. (98] E =1. | |W+jets 3
ttbar+large MET signature 2 70F —F =
. . o E =
Slgnal reg IonN Ll>J 60 ;i/// > - Other Backgrounds _E
N£=1 , NJZ4 ) MET>1OOG€V I 50?"“;@%& 7 Background Uncertainty _E
’ 40 |:l m(T)=360 GeV, m(A )=100 GeV
m.>150GeV 1 ]| == E
) ) ) A : = m(T)=440 GeV, m(A )=100 GeV —
Normalization and shape of m; derived zz T 3
from data a2 T I E

+ ' T T —
101+16 events expected, 105 observed L

ET™® [GeV]
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CERN-PH-EP-2011-149

Jets + MET + 1 Lepton

Systematics dominated by JES (11% uncertainty on SR yield)
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ATLAS-CONF-2011-125

Dileptons

Technicolor provides an alternative mechanism for
electroweak symmetry breaking

Introduces new low-mass states (7:",0: 0, )that rVnT

could be produced in abundance at the LHC w;

“"CDF bump” could be explained by: 02" ) V‘_/
arxiv:1104.0699 p%gOGeV %Wﬂ/’la)GeV T L ﬂ

Search for p;,w. =/ in §'F ' aTLasPreliminay o Qs

context of low scale techni-color 21t E%ﬁ:

model S ey

e /u)T (600 GeV)

Assume techni-isospin is a good
m =m
symmetry (", =M )
Narrrow spin-1resonances =» same

analysis methodology as Z' search 80700 200 500 1000 2000
m,, [GeV]
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ATLAS-CONF-2011-125

Dileptons

— T T T T T T T T T T T T T T T T T T =gy ' | G R R R i R G L R GG M A G A A G2 A G, /'/4/'/"_
g ! /I\TLASI P I'I ] ! ! ! % _ I Dilepton 95% Exclusion 77~ %/ 700 d/ 7
=4 reliminary ___ gxpected limit o (5 600F - - - -- Expected Limit T 000700 /
b - \s=7TeV Expected = 1o 3 — r Expected+ 16 Z;f /i 7
5 Expected=20 | & R m(p_/o;) - m(r;) = 100 GeVg 7 .
B — Observed limit £ 5000 zzz Excluded: m(r;) >m(p /‘”T) /74 7
Sy | C CDF p_— W+jj [ 1. 9fb W77 R ]
107 Z,— |l — 4001 D@p —>WZ[41fb I e ]
- —Z,~I . -~~~ < .
B - _/0 — |l i v 0000000000000 ///; 70000 ]
- T — P/ S
= - 300 Z/%/ /22} //?7/ /22; /22; 4 ]
102 = 7 / .
E N\ i . 200 o ATLAS Preliminary —
- ee:det:LOSfb" """"""""" . " JLdt 1.08%" ]
B 7] L 4 ee: =1. _
L uu:det=1.21 fo! 100 - det 191 " ]
R b =1 —
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arxiv:1109.6606

Jets + MET + 1 Lepton

Consider two simplified models »
Light squark, chargino, neutralino q9—=>q9'x%
Light gluino, chargino, neutralino 2 eqq%ﬂh
Assume B(X1 W(*)Xl ) =1, and search for events with

semi-leptonic W decays
Also interpreted in context of MSUGRA/

CMMSM, and model with bilinear RPV Giog amas Dsmn NeTTY) o

. . . 8 = Ldt=1.041" (I multijets (data estimate) E?
Final state consists of 4 or 6 jets, MET, = =
and 1 |epton L% E Electron Channel E:,Agiggzm oo E%é
4, separate signal regions defined e R
NJetI METI pT(jeti) M MET/meﬁ, My 1;_ ;

To determine exclusion, SR with best sensitivity _:
is chosen for each point in parameter space o || i AL

Control Regions normalize backgrounds
Transfer factors determine yields in SR

11

Data / SM
R

1 1 1 1 1
0 200 400 600 800 1000 1200 1400
m., [GeV]
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arxiv:1109.6606

Jets + MET + 1 Lepton

Systematics dominated by jet energy scale and background modeling uncertainties

color coding represent model

independent o, ., limit MSUGRA/MSSM bRPV

new

s 80T 7T 1 MSUGRA/CMSSM tan[s 10A o;>o ) bHPVMSUGRA tan[} 10,A =0, u>0
8 r 1-Step Decay, x=3/4 ATLAS - ;v T ™ | T T L 500 T ‘\H‘HHHH‘HH‘HH‘\HL
i 700 G5-aqqaWwi’s’ - & E ATLAS L™ =1.04 fo! \/5_7 TeV  —— Observed CLy95%CL - ATLAS L™ =1.04 fb”, \s=7 TeV — Observed CL, 95% CL
e r Combination B E| =107 Eg 450 :— 1 lepton, combination . Expected CL, _: 450 L 1 muon, = 4 jets, tight SR -~ Expected CL i
600; L= 1.04 1b7.Ve=7 Tev e : . 400 :_ d@oGev) L Expected CLg =10 _: c Expected CL =10 ]
F o a E » § (900 GeV) = [ S i
500} —Ebserve;i 95% CL ) g . T . D LEPZ)N(T o = 100 Eo - (900 GeV) E
o el L g 10 M §eoocen [ D0, G, tanp=3, u<0, 2.1 fbi‘ """""""""""""" ]
agof.  Expected o - = C N 8.8 tanp=3, 1w e 1. 1= B
F ‘ i 300 [ . \:| CDF §,3, tanp=5, u<0, 2fb‘— N 7
sooF L ] 2 N . e 1 3s0 - Tes ]
E- . : — 1 250 = ST N NN 3 [ 800 Gev) '- ]
- S [ &(500Gev) T 7 L - e N YN e B
200p i g 200 — ; « §(500Gev) - 300~ § (700 GeV) ]
o E i (100 o vi“ N B == r e 3mm_—
1008 10° 150 &= ; T = F - PErTld ‘ ........ 7mm ;
. R P Ly o DO 1 et T SRS . = L

soo 700 BOO 200 400 600 800 1000 1200 1400 100 150 200 250 300 350 400 450 500 550 600

m, [GeV] m, [GeV]

mglu\no [GeV]

red line represents simplified m m > 760GeV

light gluino model exclusion

squark — = mglumo

msquark = mglumo m > SZOGGV
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Additional Info
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IcCSs Summary

10/20/11

Large ED (ADD) : monojet

UED :yy + ET,miss

RS with k/M, = 0.1 : diphoton, m,,

RS with k/M, = 0.1 : dilepton, m,

RS with gqquK/gsz—O.ZO THi+ Eq s

Quantum black hole (QBH) : Miiers F(x)

QBH : High-mass o, ,

ADD BH (M, /My=3) : multijet 2p s Nig
ADD BH (M, /My=3) : SS dimuon N,

qqqq contact interaction : £, (m,

ee/un

Extra dimensions

ch. part.

dijel)

Cl

qguu contact interaction : m.
SSM : Megrn
SSM:m

L

Telu

Scalar LQ pairs (B=1) : kin. vars. in eejj, evjj

LQ

Scalar LQ pairs (f=1) : kin. vars. in uujj, uvijj
4" generation : coll. mass in Q454—> WqWq
4™ generation : d434—> WitWt (2-lep SS)

L™ gon. tt+AJA,  1-lep + jets + Eq miss

Techni-hadrons : diIepton,mee/w

Major. neutr. (LRSM, no mixing) : 2-lep + jets

Other

Major. neutr. (LRSM, no mixing) : 2-lep + jets
L (DY prOd" BR(I—E'—>MM)=1) : mu.u (like-sign)
Excited quarks : my;,

Axigluons : My,

Color octet scalar : Miiet

AS Exotics Searches* - 95% CL Lower Limits (Status:

T T T T1T] T
L=1.00 fb" (2011) [ATLAS-CONF-2011-096]
L=1.07 fb” (2011) [Preliminary]

L=36 pb™' (2010) [ATLAS-CONF-2011-044]

L=1.08-1.21 b (2011) [arXiv:1108.1582]

32tev. Mj (8=2)
1227ev. Compact. scale 1/R
e20Gev. Graviton mass

1.63Tev. Graviton mass

ATLAS

Preliminary

f Ldt = (0.031 - 1.60) fb™

L=1.04 fb" (2011) [ATLAS-CONF-2011-123] ss0cev KK gluon mass \Vs=7TeV
L=36 pb™! (2010) [arXiv:1103.3864] aezTev| M (5=6)
L=33 pb”" (2010) [ATLAS-CONF-2011-070] 235Tev.| Mj
L=35 pb™' (2010) [ATLAS-CONF-2011-068] 1377ev. M (0=6)
L=31pb™ (2010) [ATLAS-CONF-2011-065] 1.207ev. M, (0=6)
L=36 pb™! (2010) [arXiv:1103.3864 (Bayesian limit)] 67TeV. A
L=42 pb™* (2010) [arXiv:1104.4398] 49Tev. A
L=1.08-1.21 fb (2011) [arXiv:1108.1582] 183Tev. Z' mass
L=1.04 fb™ (2011) [arXiv:1108.1316] 2157ev. W’ mass
L=35 pb™ (2010) [arXiv:1104.4481] arcev 17 gen. LQ mass
L=35 pb™' (2010) [arXiv:1104.4481] 422 GeV 2nd gen. LQ mass
Q, mass
d, mass
T mass
pT/mT mass (for m(pT/mT) - m(r;) = 100 GeV)
N mass (for m(WH) =1TeV)
W 5 mass (for 230 <m(N) < 700 GeV)
g* mass
Axigluon mass
Scalar resonance mass
Ll 1 Ll 1 Ll 1 Lol
10" 1 10 10°

*Only a selection of the available results leading to mass limits shown

John Stupak - SUNY Stony Brook
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SUSY Summary

95% CL Lower Limits (Status: BSM-LHC 2011)

MSUGRA/CMSSM : 0-lep +J'S + E 1 iss |=1.04 " (2011) [Preliminary] 980Gev.| G =g mass ATLAS
MSUGRA/CMSSM : 1-lep +J's + E7 s |u=t04 6% (2011) [Preliminary) s7scev| O =g mass Preliminary
MSUGRA/CMSSM : multijets + E o |i=tisa o’ @011) [Preliminary) ssogev. g mass (for m(g) = 2m(g)) det =(0.034 - 1.34) fb™!
Simpl. mod. (light %) : 0-lep +'s + Er. e, [itoAtAosiPreliminan) e =5 mass Vs=7TeV
Simpl. mod. (light 57?) 10-lep +j's + E7 iss [E=1:0415" (2011) [Preliminary] 8s0Gev. g Mmass
Simpl. mod. (light Z?) 10-lep + 'S + E s | £=1104 b (2011) [Preliminary] S0Gev. J mass
Simpl. mod. (light 5??) 1 0-lep + b-jets + j's + E cs [£=083 15" (2011) [ATLAS-CONF-2011-098] 2206ev. § mass (for m(b) < 600 GeV)
Simpl. mod. @ﬁﬁ'z?) 1 1-lep + b-jets +j's + E iss [£=1108 16" (2011) [ATLAS-CONF-2011130] sa0eev g mass (for m(i?) <80 GeV)
Pheno-MSSM (light 9?) :2-1ep SS + E iss [11235 bt (2010) [arxiv:1103.6214) 6s0Gev. O mass
N
§ Pheno-MSSM (light 5(?) : 2-lep OSSF + B iss | =35 pb (2010 farxivit103.62081 ssacev. g mass
Simpl. mod. (§— qGx’) : 1-lep +J's + E7 iss | £=0.0415" 2011) tPreliminary e %" mass (for m(@) < 600 GeV, m(%") - M) ! (M(@) - m(z")) > 1/2)

GMSB (GGM) + Simpl. model : vy + E, s |tsto7 o @on) Proiminary] 76Gev.| g mass (for m(bino) > 50 GeV)

136 GeV
GMSB : stable T [L£=37pb" (2010) [arXiv:1106.4495] | T mass

Stable massive particles : R-hadrons |23 ps™(2010) farxiv:1103.1984] s62Gev.| g mass
Stable massive particles : R-hadrons |;2ss pb (2010) [arXiv:1103.1884] s0acev| b mass
Stable massive particles : R-hadrons |23 ps™(2010) farxiv:1103.1984] 309Gev  mass
Hypercolour scalar gluons : 4 jets, m; ~ m, - |5y e 3010) preliminary] e sgluon mass (excl: Mgy < 100 GeV, mgg= 140 = 3 GeV)
RPV (}'511=0'10* ;‘312=0'05) “high-mass en |5 o7 (2011) [arXiv:1109.3089] 1827eV. v, mass
Bilinear RPV (¢t gp <15 mm) : 1-lep +j's + E1 s [iaroamm? (2011) [Preliminary] Zs0Gev| G =g mass
Ll 1 Ll 1 Ll 1 L1
10" 1 10

Mass scale [TeV]

*Only a selection of the available results leading to mass limits shown
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4 Leptons

0 Z candidate channel
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4 Leptons

2 Z candidates
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Jets + MET

Process
> d-jet, > d-jet,

2yl 3+

> 1000 GeV

+jets 323+ 26= 69 | 255z 49 9= 9+ 38 | 162+ 22= 17 332 10+ 13
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Jets + MET
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e-m Resonance
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